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Mucosal immunization with DNA-liposome complexes. 

Mav^ Gao L, BM!L<kldJC, LfihDficX Parker S. 

Department of Immunology, Guy's Hospital Medical School, United 
Medical School of Guy's Hospital, London, UK. 

The mucosal surfaces represent the primary site for transmission of several 
viruses including HIV. To prevent mucosal transmission and dissemination 
to the regional lymph nodes, an effective HIV vaccine may need to stimulate 
immune responses at the genital and rectal mucosa. Optimal induction of 
mucosal immunity in general requires targeting antigens to the specialized 
antigen presenting cells of mucosal associated lymphoid tissues. The nasal 
mucosa may provide a simple, non-invasive route to deliver DNA encoding 
the introduced gene to stimulate mucosal immunity. As a first step to 
evaluate the feasibility of this approach, we have investigated as a model 
system, systemic and mucosal immune responses elicited to firefly 
luciferase generated by DNA immunization. Incorporating DNA into 
liposomes with cationic lipids enhanced luciferase expression in nasal 
tissue, and was associated with induction of a humoral response in serum 
and vaginal fluids and also a proliferative and cytotoxic T lymphocyte 
response in the spleen and iliac lymph nodes draining the genital and rectal 
mucosa. 
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Enhanced delivery of naked DNA to the skin by non-invasive in 
vivo electropo ration. 

Zhang L, Nolan E, Kreitschitz S, Rafrussa y DP. 

Department of Research and Development, Genetronics, Inc., San Diego, 
CA 92121-1334, USA. lzhang@genetronics.com 

DNA delivery to skin may be useful for the treatment of skin diseases, DNA 
vaccinations, and other gene therapy applications requiring local or systemic 
distribution of a transgene product. However, the effective, consistent and 
patient-friendly transfection of skin cells remains a challenge. In a mouse 
model, we evaluated the effectiveness of intradermal injection of plasmid 
DNA followed by noninvasive in vivo electroporation (EP) as a method to 
improve transfection in skin. We achieved a several hundred-fold 
stimulation of gene expression by EP, sufficient to produce clinically 
relevant amounts of transgene product. We studied the effect of DNA dose 
and time after treatment as well as various EP pulse parameters on the 
efficiency of gene expression. EP under conditions of constant charge 
transfer revealed that the applied voltage was the main determinant for 
transgene expression efficiency while other pulse parameters had lesser 
effects. Patient-friendly, noninvasive meander electrodes which we designed 
for clinical applications proved equally effective and safe as plate 
electrodes. We also showed for the first time that noninvasive EP is 
effective in stimulating transfection and gene expression in human skin, 
particularly in the epidermis. Our findings demonstrate the applicability of 
EP-enhanced DNA delivery to skin for gene therapy, DNA immunization 
and other areas. 
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